WHAT IS CLAIMED IS: 

1. A rotating drum pressure differential filter comprising: 

a drum rotatable about an axis of rotation, said drum including^ast one wall 
having an inner surface that at least partially defines an inner cham^ and an outer surface, 
said wall including at least one opening for allowing the pass^f fluid from outside the 
drum to said inner chamber; 

a drive to rotate said drum about said axis of^ation; 

a source of differential pressure to provj^/a lower pressure in said inner chamber 

than outside said drum; 

a container for containing a s^e medium having components to be separated, said 
container being positioned with re/ct to said drum such that, in operation, said drum is 
rotated about said axis of rot^Zand at least a portion of a layer of filter medium applied to 
the outside surface of said/um rotates within the container to contact a sample medium 

disposed within the c^tainer; 

a scraper a/pted to be posifioned adjacent said drum for scraping a layer of filter 

medium fi-onvlmd drum; and 

an /plicator adapted to be positioned adjacent said drum between said scraper and 
said c^/iner for directing a layer of filter medium toward said outer surface. 

2. The filter of\im 1 , wherein, relative to the direction of rotation of said drum, said 
applicator is located do\ream of said scraper and said container is located downstream of 
said applicator. 

3. The filter of claim 1, whe^^a filter medium is applied to the outer surface of said 
drum as a layer which can be scraped\of said outer surface, said filter medium being 
capable of covering said at least one openiXd being adapted to separate components that 
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can pass through sai&vjayer and through said at least one opening from components that 
cannot pass through said^ayer. 

4. The filter of claim 1, ^herein said applicator comprises at least one nozzle. 

5. The filter of claim 4, wherein said applicator com^iSes a pressurized gas conduit, a 
pressurized filter medium conduit, and a npz2^fthat combines pressurized gas from said 
pressurized gas conduit wit^^pi^ssurized filter medium from said pressurized filter medium 
conduit, to form,,#=§fray. 

6. The'^lter of claim 5, wherein said pressurized filter medium conduit is disposed 
within said pressurized gas conduit. 

7. The filterW claim 6, wherein said nozzle includes an orifice plate having a backside 
which in operation contacts filter medium flowing through said pressurized filter medium 
conduit, a front side opposite said backside, and an opening through said orifice plate to 
allow for the passage of filter medium from said pressurized filter medium conduit through 
said nozzle. 

8. The filter of claim 7, wher^ in operation filter medium flows through said 
pressurized filter medium conduit in a Q^ection substantially tangential to the backside of 
said orifice plate. 
9. 

filter medium conduit. 

10. The filter of claim 1, wherein said container contains a sample medium and said 
sample medium comprises at least one enzyme and at least one other component to be 
separated from said at leasrone enzyme. 

1 1 . The filter of claim 1 , wrWein said container contains a sample medium and said 
sample medium comprises a ferment^on broth. 

1 2. The filter of claim 3, wherein said i^ter medium comprises diatomaceous earth. 


The filter of claim 3, wherein fiJJerTnedium is circulated through said pressurized 


1 3 . The filter of claim 1 , wherein, in operation, said applicator is positioned with respect 
to said drum su4h that said applicator directs a fresh layer of filter medium toward said outer 
surface prior to skid fresh layer of filter medium rotating within said container and contacting 
a sample medium, and said scraper is positioned with respect to said drum such that said 
scraper scrapes a firsXlayer of filter medium from said drum after the first layer rotates within 
said container and con^cts a sample medium and before said applicator directs a subsequent 
layer of filter medium toward said drum. 

1 4. The filter of claim V wherein said scraper moves toward said drum as said drum 
rotates about said axis of rotMion such that the layer of filter medium remaining on the drum 
as the drum rotates and the scrJmer scrapes becomes thinner and thinner. 

15. The filter of claim 1 , wh^ein said applicator and said scraper are fixed with respect to 
each other and said scraper is fixedyin relation to said drum such that said scraper maintains 
said applicator at a fixed distance av\^ from an outer surface of the layer of filter medium. 

16. A system comprising the filter df claim 1 and a second rotating drum pressure 
differential filter, wherein said second filtV comprises filter medium scraped from the filter 
of claim 1 as a sample medium, a filter medVm, or both. 

1 7. A rotating drum pressure differential fitter comprising: 

a drum rotatable about an axis of rotation\said drum including at least one wall 
having an inner surface that at least partially define! an inner chamber, and an outer surface, 
said wall including at least one opening for allowing tf^e passage of fluid from outside the 
drum to said inner chamber; 

a drive to rotate said drum about said axis of rotafi<3n; 

a source of differential pressure to provide a lower pressure in said inner chamber 
than outside said drum; 
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aAjntainer for containing a sample medium l,aving components to be separated, said 
container bLg positioned witl, respect to said drum such that, in operation, said drum is 
rotated alx,u\aid axis of rotation and at least a portion of a layer of filter medium applied to 
the outside surL of said drum rotates within the container to contact a sample medium 

disposed within th\ container; 

a scraper adited to be positioned adjacent said drum for scraping a layer of filter 

medium from said dri 

an applicator adLed to be positioned adjacent said drum between said scraper and 
said container for directii a layer of filter medium toward said outer surface; and 

means to simultaneisly operate said scraper and said applicator such that, in 
operation, said applicator dir\ts a layer of filter medium toward said outer surface at the 
same time that said scraper scr\es a layer of filter medium from said drum. 
18. The filter of claim 17, further comprising a filter medium applied to the outer surface 
of said drum as a layer which can Lraped off of said outer surface, said filter medium 
being capable of covering said at lealne opening and separating components that can pass 
through said layer and through said at l\st one opening from components that cannot pass 
through said layer. 

19. The filter of claim 17, wherein said iplicator and said scraper are fixed with respect 
to each other by a mounting means that mainls said applicator at a constant distance away 
from an outer surface of a layer of filter mediumVcraped by said scraper. 

20. A rotating pressure differenfial filter comprYng: 

a housing rotatable about an axis of rotation\aid housing including at least one wall 
having an inner surface and an outer surface, said inneUrface at least partially defining an 
inner chamber, said wall including at least one opening \r allowing the passage of fluid from 
outside the housing to said inner chamber; 
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drive mVnfi for rotating said housing about said axis of rotation; 
differentiabressure means for providing a lower pressure in said inner chamber than 

outside said housingV 

a container for\ontaining a sample medium having components to be separated, said 
container being positioned with respect to said housing such that, in operation, said housing is 
rotated about its axis of rotiion and at least a portion of a layer of filter medium applied to 
the outside surface of said h\sing rotates within the container to contact a sample medium 

disposed within the container; 

scraping means adapted t\ be positioned adjacent said outer surface for scraping a 

layer of filter medium from said ouW surface; 

applicator means adapted to\e positioned adjacent said outer surface between said 
scraper and said container for directing a fresh layer of filter medium toward said outer 

surface; 

wherein, in operation: 

said applicator means is positioned Lth respect to said housing such that said 
applicator means directs a fresh layer of filter Wdium toward said outer surface prior to said 
fresh layer of filter medium rotating within saidytainer and contacting a sample medium; 
and 

said scraping means is positioned with respecX to said housing such that in operation 
said scraping means scrapes a first layer of filter medil from said outer surface after the 
first layer rotates within said container and contacts a sarfiple medium and before said 
applicator means directs a subsequent layer of filter mediuV toward said outer surface. 
21. The filter of claim 20, further comprising a filter medium applied to the outer surface 
of said drum as a layer and which can be scraped off of said oW surface, said filter medium 
being capable of covering said at least one opening and separating components that can pass 
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through said layer and/througl^aid at least one opening from components that cannot pass 
through said layer. 

22. A method of separating components from a samp^ containing components to be 
separated, said method comprising: 

rotating a rotating drum pressure differential fil/er about an axis of rotation, said drum 
including at least one wall having an inner surface thi at least partially defines an inner 
chamber, and an outer surface, said wall including at least one opening for allowing the 
passage of fluid from outside the drum to said inni chamber, said drum further including a 
layer of filter medium applied to the outer surfaiof said wall and covering said at least one 
opening, said layer of filter medium separatinXmponents that can pass through said layer 


and said at least one opening from componen^ that cannot pas^through said at least one 
opening; 

causing a pressure differential such^that the pre^^ure irfide sai^ inner chamber is less 

than the pressure outside the drum; j- 

contacting the layer of filter me,^ium with a sam^ medium having components to be 

/' 

separated as said drum rotates such thkt the pressure differential forces components that can 

/; 

pass through said layer and through/4aid at least one opening to be separated from 

/'■ 

components that cannot pass through said layer; 

scraping at least a portion ' of said layer of filter medium from said drum after said 
portion contacts said sample m^^dium; and 

applying filter medium to said outer surface after said scraping to form a fresh layer 
of filter medium that is then/ subsequently contacted with said sample medium. 
23. The method of claiCi 22, wherein said scraping and said applying are performed 
simultaneously. 
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24. The method of claim 22, wherein said applying comprises spraying a comjSosition of 
said filter medium onto the outer surface of said rotating drum or onto an e^ng layer of 
filter medium on the outer surface of said rotating drum. 

25. The method of claim 22, wherein said applying comprises Wying said filter medium 
from a nozzle that combines pressurized gas from a pressurized g^/ conduit with pressurized 
filter medium from a pressurized filter medium conduit to form/a spray. 

26. The method of claim 25, wherein said pressurized fipr medium conduit is disposed 
within said pressurized gas conduit. 

27. The method of claim 25, wherein said nozzle includes an orifice plate having a 
backside in contact with filter medium flowing through said pressurized filter medium 
conduit, a front side opposite said backside, and /opening through said plate to allow for 
the passage of filter medium from said pressurlld filtef^ium conduit through said nozzle. 

28. The filter of claim 27, wherein filter medium Lw JtR^GUgh-said pressurized filter 


medium conduit in a direction substantiall/tangentii|^e backside of said orifice plate. 

29. The method of claim 22, wherei/said sample medium comprises at least one enzyme 
and at least one other component to b/ separated from said at least one enzyme. 

30. The method of claim 22, wherein said container contains a sample medium and said 
sample medium comprises a fermentation broth. 

31. The method of claim 22, jwherein said filter medium comprises diatomaceous earth. 

32. The method of claim 22, wherein said scraper scrapes a layer of filter medium from 
said outer surface while leav/g a layer of filter medium on said outer surface. 

33 . The method of claii/ 22, wherein said applicator and said scraper are fixed with 
respect to each other and iid scraper is fixed in relation to said drum such that said scraper 
maintains said applicato/at a fixed distance away from the layer of filter medium remaining 
after said scraper scrapls said layer of filter medium. 
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34. The method of claim 22, further comprising emplo)dBr*flter^edium scraped from 
said filter as a sample medium, a filter medium^orb^h, for a second rotating drum pressure 
differential filter. , ' " /\ 

35. The method of claim-34, wherein filter recirculated between said rotating 
drum pressure^iffCT^ filter and one or more other rotating drum pressure differential 
filters^ 

36. A rotating drum' ^essure differential filter system comprising: 
at least a first and Lecond rotating drum pressure differential filter, each of said first 

and second filters comprising 

a drum rotatable about ^ axis of rotation, said drum including at least one wall 
having an inner surface that at leXpartially defines an inner chamber, and an outer surface, 
said wall including at least one open^g for allowing the passage of fluid from outside the 
drum to said inner chamber; 

a drive to rotate said drum about Siaid axis of rotation; 

a source of differential pressure to p\^vide a lower pressure in said inner chamber 

than outside said drum; 

a container for containing a sample medium having components to be separated, said 
container being positioned with respect to said drul such that, in operation, said drum is 
rotated about said axis of rotation and at least a porti^of a layer of filter medium applied to 
the outside surface of said drum rotates within the container to contact a sample medium 
disposed within the container; 

at least one of said first and second rotating drum presWre differential filters having a 
scraper to remove sample medium, filter medium, or both, from ^ respective outer surface; 
and 


29 



a conveyor to con^ scraped sample medium, scraped filter medium, or both, from 
one of said first and second rdtoting drum pressure differential filters for use in the other of 
said first and second rotating drUlri pressure differential filters. 

37. The system of claim 36, whWein at least one of said first and second filters further 
comprises a filter medium, applied asV layer to the outer surface of the respective drum of 
the filter, and which can be scraped off bf the outer surface of said respective drum, said filter 
medium being capable of covering said aXleast one opening and separating components that 
can pass through said layer and through theVespective at least one opening from components 
that cannot pass through said layer. \ 

38. The system of claim 37, wherein in opemtion: 

said scraper is fixed with respect to its respiective drum such that said scraper scrapes 
at least a portion of said layer of filter medium off ^the outer surface of its respective drum 
after the layer rotates within said container and contact a sample medium. 

39. The system of claim 36, wherein at least one of W first and second rotating drum 
pressure differential filters further comprises an applicatoAfor directing a layer of said filter 
medium toward its respective outer surface. \ 

40. The system of claim 39, wherein, in operation: \ 

said applicator means is fixed with respect to its respective drum such that said 
applicator means applies a layer of filter medium to said outer surfLe prior to said layer of 
filter medium rotating within said container and contacting a sample Vedium. 

41 . The system of claim 39, wherein said applicator comprises at \6ast one nozzle. 

42. The system of claim 36, wherein at least one of said containers oV said first and 
second filters contains a sample medium and said sample medium compnlses at least one 
enzyme and at least one other component to be separated from said at leasttone enzyme. 
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43. The s V of claim 36, wherein a, least one of said eontainers of said first and 
second filters con^a sample ntediun, and said sample medium comprises a fermentation 
broth. 

44. The system of daim\herein said filter medium comprises diatomaceous earth. 

45. The system of claim 36, \rin said scraper is positioned with respect to its 
respective rotating drum to scrape a la\f filter medium from the outer surface of said 
respective drum while leaving a layer of fl^^edium on the outer surface of said respective 

drum. ^ 

46. A method of separating components from a sample medium^id method comprising: 

rotating a firs, rotating drum pressure differential filter ^ut an axis of rotation, said 
first filter comprising a first rotating drum including at lea^^e wall having an inner surface 
that a. leas, partially defines an inner chamber, and an w4 surface, said wall including a, 
least one opening for allowing the passage of fluid fi^ outside the drum to said inner 
chamber, said drum further including a layer of m4 medium applied to the outer surface of 
said wall and covering said at leas, one openi/said layerof filter medium separating filtrate 
components that can pass through said lay/and said a^e opening fiom components 
that cannot pass through said at leas, on/opening; 

causing a pressure differentiXch that the pressure inside said inner chamber is less 
than the pressure of the atmospher/ >utside the first rotating drum; 

contacting the layer of f/er medium with a sample medium having components to be 
separated as said drum rotateXch that the pressure differential forces at least one filtrate 
component that can pass tiugh said layer and through said at least one opening to be 
separated from componen4 that cannot pass through said layer; 

scraping samp/medium, filter medium, or both, off of said outer surface alter said 

layer contacts said ^mple medium; 
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conveying scraped sample medium, scraped Alter mediun,. or both ftSm said flrs. 
rotating drum pressure differentia, f.Uer to a second rotating drum press ^differentia, fdter; 

operating said second rotating drum pressure differentia, fdter /use said scraped 
.ampte medium, scraped fiiter medium, or both, as a second samp^^edium, a second filter 
medium, or as both a second sample medium and a second filteryedium; and 

separating said at ,east one fi,trate component from components of said scraped 
sampte medium, scraped filter medium, or both. ^ 

47. The method of claim 46, further comprising app Jng filter medium to said outer 
surface where said sample medium, filter medium, ort^th, has been scraped off to form a 
reformed layer of filter medium that is then subsecintly contacted with said sample 

/ 

medium. / 

48. The method of claim 47, wherein saiJpplying comprises spraying a composition of 
said filter medium toward the outer surfa.^Af said first^g drum. 
4, The method of claim 47, wherein'^id apply|| c™|rises spraying said filter medium 
ftom a nozzle that combines pressurize'd gas from 4/urized gas conduit with pressurized 

filter medium from a pressurized filter medium conduit to fomt a spray. 

50. The method of claim 46, ,,iherein said sample medium comprises at least one enzyme 

and at least one other component to be separated from said at least one enzyme. 

5 , . The method of claim 50, wherein said at least one filtrate component comprises said 

at least one enzyme. / 

52. The method of flaim 46, wherein said sample medium comprises a fermentation 
broth. /' 

53 The method of claim 46, wherein said filter medium comprises diatomaceous earth. 
54. Tire method of claim 46, wherein said scraper scrapes a layer of filter medium from 
said outer surie while leaving a layer of filter medium on said outer surface. 
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55. The meftod of claim 46, wherein fii.er medium is scraped off of the o„.ers;^aec of 
said firs, roMing drum and is recirculated between said firs, rotating drum preUe 
differential filter and at least said second rotating drum pressure differentia^ter. 
56 A method of increasing the yield of a filtrate component comprises carrying out the 
method of separating components of claim 46, wherein the combined v/eld of: (I) said at 
.eastonefiltratecomponentseparated from said sample medium bXidfirstrotatingdrum 

pressure differential filter; and (2) said at least one filtrate component separate from sa,d 
..ond sample medium, said second filter medium, or both; /greater than the yield of said at 
least one filtrate component separated from said sample ^/dium by said firs, rotating drum 
pressure differential filter alone. 


57. 


The method of claim 56, wherein said at lea/one filtrate component comprises an 


enzyme 


/ 


58. 


The method of claim 56, wherein the t^Whput^te of^rocessed sample medium is 


also increased relative to the throughput rate necessar 


(\L^i(ie same yield of filtrate 


componem with a single rotating drum/Vessure diffWial filter alone. 


A method of reducing the doy4 time of a rotating drum pressure differemial filter 
used inaprocessofseparatingco^;onen.sfromasample medium, said me.hod comprising: 

stating a first rowing dL pressure differentia, filter about an axis of rotation, sa,d 


filter comprising a drum including at least one wall having an inner surface that at least 
partially defines an inner iamber, and an outer surface, said wall including at leas, one 
opening fcra,lowing.b^ssageoffiuidfi.mou.side.bedrum,o said inner Chamber, sa,d 

drum further includi^ a layer of filter medium applied to the outer surface of said wall and 
coveringsaid at le/tone opening, said layeroffilter medium separating components thatean 


passthroughsilayer and said atlcast one opening from eomponentstbatcannot pass 

through said It least one opening; 
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causing a pressure differential such that the pressure inside said inner ch^iber is less 
than the pressure of the surrounding atmosphere outside the drum; 

contacting the layer of filter medium with a sample medium havm| components to be 
separated as said drum rotates such that the pressure differential for^components that can 
pass through said layer and through said at least one opening to b^eparated from 
components that cannot pass through said layer; 

scraping filter medium off of said outer surface aftpf said layer contacts said sample 

medium; and y 

applying additional filter medium to said o2x surface or filter medium remaining on 
said outer surface after said scraping to form a reWed layer of filter medium; wherein 
downtime is reduced by simultaneously ap^/ing and scraping. 

60. The method of claim 59, wherein^s4 reformed^of filter medium is formed on a 
location on the drum, relative to a direc4n of rotatj/o/^ drum, between where the drum 
has been scraped and where the druin contacts the !b/ple medium. 

61. The method of claim 59,' wherein said applying comprises spraying a composition of 
said filter medium toward the outer surface. 

62. The method of clajm 59, wherein said applying comprises spraying said filter medium 
from a nozzle that combines pressurized gas from a pressurized gas conduit with pressurized 
filter medium from a/pressurized filter medium conduit to form a spray. 

63. The methoi of claim 59, wherein said sample medium comprises at least one enzyme 
and at least one/ther component to be separated from said at least one enzyme. 

64. The r/thod of claim 59, wherein said sample medium comprises a fermentation 

broth. 

65. /he method of claim 59, wherein said filter medium comprises diatomaceous earth. 
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66. The method of claim 59, wherein said scraper scrapes a iayer of filter med)/m from 
said outer surface while leaving a layer of filter medium on said outer surface. 
67 The method of claim 59. wherein filter medium is scraped off of ^flrst rotating 
drum outer surface and is recirculated between said first rotating drum pressure differential 
filter and at leas, one other rotating drum pressure differential filter^' 
68. A method of increasing throughput of an enzyme fennent^fion process, comprising. 

separating a. least one enzyme from a sample mediu^^/comprising said at least one 
enzyme, said separating comprising filtering said at leas. A enzyme from said sample 
nredium through a first rotating drum pressure differ^t4l filter to form a filtered sample 

medium; and J 

conveying said filtered sample medium to'at leas, a second rotating drum pressure 

differentia, fiher .o furrher separate said at ^f one e^c from said filtered sample 



medium. 

6, The method of claim 68, wheri said se^44!:-gh said firs. roMing dmm 
pressure differen.ial fil« comprise/eparating less than about 90% of said at least one 
enzyme from said sample medimn. 

70 The method of claim iwherein said separating through said first rowing drum 
pressure differenflal fil.er c/mprises separa,ing less than about gQo/. of said a. leas, one 

enzyme from said sample medium. 

7, The method o/laim 68, wherein said separating through said firs, rotating drum 
pressure differentl/filter comprises separating less than about 70% of said at least one 
enzyme from said sample medium. 

72 An ap/ica,or device adapted to be positioned with respect to a rotao- drum filter 
having a sZer to scrape sample medium, filter medium, or both, from an outer surface of 
the rota/g drum filter, said device comprising an applicator for applying a layer of filter 


medium to the outer surface or to an existing layer of filter medium disposed on saj^outer 
surface; and 

a positioning structure to position said applicator relative to said^aper such that in 
operation of said drum said applicator is maintained at a constant ^sta4e from an outer 
surface of a layer of filter medium disposed on the outer surfece^f the drum. 

73. The applicator device of claim 72, wherein said applicator comprises at least one 
nozzle. 

74. The applicator device of claim 72, whereh/aid applicator comprises a pressurized 
gas conduit, a pressurized filter medium conJx, and a j^at combines pressurized gas 
from said pressurized gas conduit with p^e^urized fi|/ m^|m from said pressurized filter 

medium conduit, to form a spray. 

75. The applicator device of^ckm 74, wherein said pressurized filter medium conduit is 

disposed within said pressurised gas conduit. 

76. The applicator de^e of claim 75, wherein said nozzle includes an orifice plate 
having a backside ia/ntact with filter medium flowing through said pressurized filter 
medium conduit/^ront side opposite said backside, and an opening through said orifice 
plate to ena^^Ae passage of filter medium from said pressurized filter medium conduit 
through said nozzle. 
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